Justice Kyei-Mensah https://orcid.org/0000-0002-0733-130X
INTRODUCTION
Different theories are advanced to explain whether mergers and acquisitions (M&A) lead to predictable changes in the stock prices. The efficient market hypothesis (EMH) proposes that the price of a security fully and fairly reflects all available and relevant information. Therefore, the price will change only when new information is released (Mueller & Sirower, 2003) . Therefore, if the stock market is assumed to be efficient, then the asset prices reflect the underlying true value of a company. In this paper, we examine the impact of stock liquidity and firm size on both target and acquiring firm liquidity. To what extent do mergers and acquisitions influence the stock liquidity? Liquidity is an elusive concept that has a lot of implications in the financial market. Prior empirical studies use several measures to capture liquidity factors that affect the magnitude of the stock returns. Empirical studies have focused on the liquidity and expected stock returns in relation to verifying the extent to which liquidity can affect ARs. As noted by Brunnermeier (2008) , the 2008 financial crisis has large repercussions on the real economy and the "stock market capitalization of the major banks declined by more than twice as much". Corporate restructuring, such as mergers and acquisitions, are key examples of how important liquidity is in the investment climate.
We evaluate the impact of stock market liquidity on mergers and acquisitions and the size of the firm. Given the virtual absence of documented market capitalization and trading volume as a measure of liquidity and the size of the firm, we felt there was the need to use them to test the impact of the stock returns on possible effects for shareholders. Ascioglu et al. (2002) find that both the trading volume and positive returns of target firms are higher before merger announcements and that after the announcements mostly large liquidity traders operate in the market leading to decline in stock returns. Nielsson (2009) suggested that if the trading volume of a particular stock is low, then the bid-ask spread is typically high, which makes the stock less liquid. Roosenboom et al. (2013) test whether stock liquidity affects acquirer returns and find that stock with lower liquidity has greater acquirer returns for acquisitions of unlisted acquired, relative to listed acquired.
Despite their empirical success, however, these studies did not use both market capitalization value and trading volume, concern with mergers and acquisitions, and consequently are unable to directly analyze the impact of stock liquidity on mergers and acquisitions. To date, there is no empirical research on both market capitalization and trading volume as a measure of stock liquidity on mergers and acquisitions. Thus, to our knowledge, an analysis of stock liquidity on target and acquiring firms and its relations, if any, with mergers and acquisitions has not yet been explored. This has motivated us to undertake this study using data on US firms and to test the result with robust methodology and efficient estimation method. The present study attempts to fill this apparent lack in the mergers and acquisitions literature.
Our contributions that this study makes to the mergers and acquisitions literature are discussed in detail here. First, we investigate the impacts of stock liquidity, measured by market capitalization value and trading volume on the magnitude of CARs for stocks that are associated with mergers and acquisitions. We are not aware of any US mergers and acquisitions study that has used both market capitalization and trading volume value as a measure of stock liquidity, grouping them into small, medium and large stocks. Second, prior studies rely on the magnitude of the ARs to provide evidence regarding the amount of gain or loss to shareholders around the announcement dates. To rely on such estimates, one has to assume that the CAPM used to estimate the ARs is correctly specified and that both the estimation method and the test for statistical significance are appropriate and reliable. Specifically, a test of whether shareholders gain around the merger announcement dates is a joint test that: i) the ARs are zero using a test statistic that is consistent with the return generating process, and ii) the CAPM used to generate the ARs is correctly specified. This means that the particular pricing model that is used needs to capture adequately the cross-sectional variation in stock returns. It is now generally acknowledged that augmenting the standard CAPM with the Fama and French (1993) size and value factors and the Carhart (1997) momentum factor (hereafter, the F-F-C pricing factors) captures better the cross-sectional variation in returns relative to the basic CAPM 1 . This means that prior estimates of the ARs may not be sufficiently reliable and this, in turn, may lead to differences in the results of mergers and acquisitions studies. Thus, one of the aims of our paper is to estimate the ARs around merger announcements with a CAPM that is augmented with the F-F-C pricing factors, hereafter, the four-factor CAPM 2 . Third, we estimate the ARs using both the standard ordinary least square (OLS) regression and the generalized autoregressive conditional heteroskedasticity (GARCH) model due to Glosten et al. (1993) , hereafter, GJR-GARCH model. We estimate the GJR-GARCH (1,1)-in-mean, i.e., GJR-GARCH-M, since we want to capture the volatility in the mean of the regression -often identified as a measure of risk tolerance in the literature. The OLS method does not perform well in the presence of heteroskedasticity even if 1 Indeed, the use of the F-F-C pricing factors tends to reduce or eliminate some of the mispricings that are not captured by the basic CAPM. Thus, Carhart (1997) shows that by including a momentum factor in the Fama and French (1993) . The GJR-GARCH-M estimation method captures both the GARCH and asymmetry in both conditional mean and variance processes in the case of positive and negative stock return (Nam et al., 2002) . In general, GARCH estimation methods lead to improvements in estimation efficiency (Engle, 2001 ). Specifically, we estimate the four-factor CAPM using both the standard OLS and GJR-GARCH-M (1,1)-in-mean estimation methods. We are not aware of any (other) merger and acquisitions study that estimates the four-factor CAPM using the GJR-GARCH-M estimation method 4 . In general, our study re-examines whether acquirers lose or gain nothing around merger announcements after allowing for both proper CAPM specification and estimation method. We also estimate the ARs under the OLS to determine where the ARs are over or underestimated relative to the GJR-GARCH-M estimation method. Finally, we test the statistical significance of our cumulative ARs (CARs) using Boehmer et al. (1991) (hereafter, BMP) t-statistic.
To summarize our results, on announcement day t = 0, US target firms generate positive and significant CARs following mergers and acquisitions under both specifications. Specifically, for target firms, under the GJR-GARCH-M method, the pre-and post-event CARs are positive and significant over eight-day event window t-2 to t+5. In contrast, the pre-and post-event CARs are positive and significant over sixday event window t-1 to t+4 under the OLS method. Thus, under the GJR-GARCH-M specification, the pre-event CARs are significant and persistent in contrast to the OLS estimate. This suggests possible leakage of information prior to an event announcement and further lends support to the contract theory of information asymmetry and signalling. On the announcement, the CARs for acquiring firms are positive and insignificant. The positive returns perceived during pre-and post-event and on announcement day t = 0, suggest that acquiring firms obtain synergies. Our results also show that there are no short-term negative CARs for US acquirers under the GJR-GARCH-M estimation method. Our CAR estimates are robust to bootstrapping simulation and, as such, we do not find that data snooping biases affect our results. Furthermore, we find a distinction between market capitalization value and trading volume to capture the impact of liquidity and the size of each firm on the magnitude of CARs for stocks that are associated with mergers and acquisitions. We find that the target firms exhibit positive and significant post-event CARs for the mid-cap stocks. Whereas, for the acquirer firms, the post-event CARs for the small trading volume stocks are positive and significant. This shows that the earlier the investor sells, the more he should expect to realize from the investment.
The paper is organized as follows: section 1 presents the literature reviews, section 2 presents the data set, section 3 describes the methodology, section 4 presents the bootstrapping simulation, section 5 describes the empirical results. The paper is concluded in the final section. 3 The parameter estimates of the standard OLS are unbiased in the presence of non-normality as the estimates are the best linear unbiased estimate that can be achieved given that the OLS estimation method is linear. Even so, the use of residual correction methods such as the Newey-West method to correct for heteroscedasticity and auto-correction is not applicable in our case as we estimate the ARs using the regression residuals. Also, Chandra and Balachandran (1990) warn against the use of generalized least squares, especially in event studies, when that covariance matrix is known as this method is sensitive to model misspecification. 4 Whether or not prior studies estimate the ARs returns using the basic CAPM or four-factor CAPM, those studies do not estimate the model under the GJR-GARCH-M method. Also, while Draper and Puadyal (2006) and Alexandridis et al. (2006) estimate the three or four-factor CAPM, the abnormal returns are captured via the alpha or intercept term and using corrected standard errors for the alpha estimates. Balaban and Constantinou (2006) provide one of the few studies to estimate the ARs using symmetric GARCH.
LITERATURE REVIEW
Liquidity is an elusive concept that has a lot of implications in the financial market. Many empirical studies use several measures to capture liquidity factors that affect the magnitude of the stock returns. Market liquidity affects the price of an asset. This means that for a particular asset, the higher it's market liquidity, the higher its price and the lower its expected return. These arguments suggest that large firms are more liquid and would, therefore, exhibit low expected returns. Likewise, small firms are less liquid and would generate high expected returns (Amihud, 2002) . Portfolio theory suggests that investors who are risk-averse require higher expected return if the asset's market liquidity risk is greater. Empirical evidence suggests that broader bid-ask spreads of securities are linked with higher expected returns. Jones (2002) examines the stock market liquidity and trading costs on Dow Jones and NYSE stocks and finds that higher spreads predict high stock returns, whilst high turnover envisages low stock returns.
Chordia et al. (2001) examine patterns in market liquidity, trading activity, interest rates, default spreads, market returns and market volatility using NYSE listed stocks. They find that average daily changes in liquidity and trading activity are highly unpredictable and negatively serially dependent. Macroeconomic announcements such as GDP and unemployment rates also impact market liquidity. Market liquidity and trading activity are influenced by market returns, market volatility, and short-and long-term interest rates. They also indicate that liquidity drops and trading activity sluggish on Fridays.
DATA
To estimate the AR, we used daily stock price returns adjusted for dividends and stock splits for mergers and acquisitions announcements on NYSE, NASDAQ and AMEX for US firms from January 1, 2004 to December 31, 2014. The announcements were collected from Thompson Financial Reuters Database (electronic news source). The sample is selected based on the following considerations and the information should be obtained from Thompson Financial Reuters database: i) both the first public announcement date of the mergers and the actual completion dates can be established and verified; ii) both the target and the acquirer should be domestically domiciled in the US, iii) financial firms were not considered, because they are heavily regulated. These restrictions reduced the final sample to 396 potential targets and acquirers that successfully completed mergers and acquisitions and were used in the study. The daily stock price returns (adjusted for dividends and stock splits), trading volume, the market capitalization values are obtained from the Center for Research in Security Prices (CRSP) equal-weighted index database. The excess market return i.e., overall market return less the risk-free rate, SMB, HML and MOM were collected from the Kenneth French website. The risk-free rate is the daily three months annualized US treasury bill rate, but de-annualized for one-day. We calculate the ARs over 11-day event-window, i.e., t-5 to t+5.
METHODOLOGY
The Carhart's four-factor model (1997) under the standard OLS specification can be stated as follows: The mean equation for the GJR-GARCH-M specification using the Carhart four-factor CAPM is: 
In equation (2), the coefficient i ψ is often interpreted as a measure of risk tolerance. The remaining variables have the same meaning as in equation (1). We perform bootstrap simulation on all our CAR estimates. The CARs for stock i using either equation (1) or (2) can be estimated using:
.
The cumulative ARs (CARs) for stock i over a window of T days starting one day after the announcement or, alternatively, one day before the announcement is computed as:
where
AR is the AR for stock i up to T days. The average CAR over a window T and starting one day after the event or, alternatively, one day before the event and across all N stocks is written as: Table A1 in Appendix A for the descriptive statistics for the explanatory variables.
BOOTSTRAPPING SIMULATION
This section presents the bootstrapping simulation performs on the raw return measures. The results may be affected by data snooping biases, since we use the same CARs to test for statistical significance (Lo & MacKinlay, 1990) . This is often a major problem in event studies. We use a nonparametric bootstrapping approach to test the CARs for each of the estimation methods. Thus, excess stock returns do not support empirical evidence that data snooping biases in our actual excess returns (Lo & MacKinlay, 1990 ). Moreover, we need to be convinced that the differences in the results based on the estimation methods are consistent for both acquirer and/or target firms.
Panel A of Table 1 presents the bootstrapping simulation performed on the actual CARs for the target firms using OLS and GJR-GARCH-M methods. We find no severe difference between simulated CARs and raw CARs. The test-statistic cannot reject the null hypothesis that the raw return measures are significantly different from the simulated return measures. As such, we do not find that data snooping biases affect our results.
Panel B of Table 1 shows the corresponding results for the acquirer firms. The results indicate that skewness, kurtosis and Jarque-Bera under the GJR-GARCH method are predictable and significant. We do not find any differences between the raw return measures and the simulated return measures. As expected, the Jarque-Bera statistic confirms that the raw AR measures are not normally distributed for both estimation methods, but non-normality is more severe under the GJR-GARCH-M method.
RESULTS
The analysis of the financial crisis period as of July 2007 to the end of March 2009, many economists describe it as the worst economic disaster since the Great Depression of 1929. However, we argue that the sample is too short for this analysis as there would be too few mergers and acquisitions during the period. Most firms were unwilling or unenthusiastic about mergers and acquisitions during the financial crisis. Empirical studies of Mohamad et al. (2013, p. 10) using UK financial data "find no significant difference in mean abnormal returns in valuation short for either the pre-/ post-financial crisis or pre-/post short-selling ban subsample".
Announcement-period returns
Panel A of Table 2 shows the results for targets under both methods. We test the statistical significance of the CARs using the BMP test statistic. On announcement day, t = 0, CARs for the target firms are significant over six-day event window t-1 to t+4 under the OLS method, whilst CARs, under the GJR-GARCH-M method, are significant over eight-day event window t-2 to t+5, respectively. Specifically, CAR on the announcement day t = 0 is 3.997% (12.159a = BMP-test) and 3.996% (12.359a = BMP-test), respectively, under both OLS and GJR-GARCH-M method, is highly significant at 1% level. The positive and significant CAR on the announcement day t = 0 shows that investors observe the announcement of mergers and acquisitions as essential to them. Note: a, b, c, indicate statistical significance at the 1%, 5% and 10% level, respectively. The simulations are performed on the average AR measures with replacement using 1,000 runs.
These results are in line with those of Soongswang (2011) and Kyei-Mensah (2011) who find positive and significant CARs for target firms on the announcement date. The Wilcoxon signed ranked statistic indicates that typically, the OLS underestimates the magnitude of the CARs relative to the GJR-GARCH-M.
Panel B of Table 2 shows the corresponding results for acquirer firms. The CARs on announcement day t = 0 and post-event are positive and insignificant under both specifications, except t-4 to t-5, which is negative under the OLS method. 
Cumulative abnormal returns, market liquidity and trading volume
We use the market capitalization value and trading volume of each firm to capture the impact of liquidity and size on the magnitude of CARs for stocks that are associated with mergers and acquisitions. We test for the effects of size and liquidity by dividing the firms into three equal groups (small, mid and large stocks), using, in turn, their market capitalization and trading volume.
Target firms market capitalization
Panel A of Table 3 shows the result of the target firms according to market capitalization value under the two specifications. The CARs on announcement day t = 0 for both small-and largecaps are positive and significant at 1% level under OLS and GJR-GARCH-M method. The CARs for mid-caps over eleven-day event window, t-5 to t+5, are positive and significant under both estimation methods. Mid-caps might have appeal to investors after the announcement leading to unparalleled returns. As expected, the persistence in CARs is considerably higher under the GJR-GARCH-M method relative to OLS method. We do not know why mid-caps depict bigger CARs relative to small-caps. Mazouz et al. (2009) and Kyei-Mensah (2011) indicate that due to the dominance of firm ownership in small firms, smallcaps ought to have been produced bigger returns relative to mid-caps.
Acquiring firms market capitalization
The corresponding results for the acquirer are shown in Panel B of Table 3 . Over the six-day window t-5 to t+0, the CARs are positive and significant for small-caps under the OLS and GJR-GARCH-M method. On announcement day t = 0, the CARs for large-caps are significant under the OLS and GJR-GARCH-M methods, whilst CARs for mid-cap are insignificant under the two estimation methods. Accordingly, small-caps convincingly outperformed mid-and large-caps on the announcement day. As expected, the positive return and significant CARs on the announcement day t = 0 for small-caps show that the investors observe the announcement of mergers and acquisitions as essential. We find significant pre-event CARs for small-caps for the period t-5 to t = 0 under the two estimation methods. This suggests possible information leakages in the financial system, which has policy implications for financial regulators. The CARs in the post-event window were primarily negative under the medium-and large-caps show that hubris hypothesis exists (Roll, 1986) . So, following the announcement, the market does not react to any changes in the returns of acquirers' stocks. Grossman and Hart (1980) also suggest that the ARs of bidders will be zero if investors do not expect the gain in the mergers and acquisitions to increase dividend payout to investors. The KruskalWallis test rejects the null hypothesis that the magnitude and direction of the CAR measures are similar across estimation methods.
Target firms trading volume
Panel A of Table 4 illustrates the results for target firms according to trading volume. The results indicate that on announcement day t-0, CARs for small and large trading volume are significant at 1% level under the two estimation methods. Over the fiveday event window t-2 to t+2, the CARs are significant at 1% level for the medium trading volume under the OLS and GJR-GARCH-M methods. As before, the persistence of the CARs is much stronger under the GJR-GARCH-M method. On the announcement, small trading volume outperformed both medium and large trading volume. Overall, medium trading volume stocks produced higher returns under the two estimation methods.
Acquiring firms trading volume
Panel B of Table 4 reports the corresponding trading volume for acquirer firms. As expected, the largest gains are among the small firms and have the largest statistically significant gains and the gains decline as the size of the firm increases, such that there are no gains to large acquirers under both the OLS and GJR-GARCH-M methods.
The results show that CARs on announcement day t = 0 for small trading volume stocks are significant under both estimation methods. Explicitly, the significance of CARs span up to eleven-day window t-5 to t+5 under both methods, except t+4 under the GJR-GARCH-M method. The CARs on announcement day t = 0 for the large trading stock are also significant under both methods.
Interestingly, subsequently, small firm acquirers create wealth for their investors, possibly by using their high-value stocks to acquire hard assets of target firms at a discount (Savor & Lu, 2009 ). The 
CONCLUSION
We investigate how stock market liquidity impacts the wealth effect of both target and acquiring firms on mergers and acquisitions. On announcement day t = 0, US target firms generate a positive return and significant CARs following mergers and acquisitions for an economic benefit under both specifications. Thus, under the GJR-GARCH-M specification, the pre-event CARs are significant and persistent in contrast to the OLS estimate. This suggests possible leakage of information prior to an event announcement and further lends support to the contract theory of information asymmetry and signalling. The CARs on announcement day t = 0 for acquiring firms are positive and insignificant. The positive returns perceived during pre-and post-event and on announcement day t = 0 suggest that acquiring firms obtain synergies. Our results also show that there are no short-term negative CARs for US acquirers under the GJR-GARCH-M estimation method. For investment purposes, investors will prefer to purchase medium target firms when a takeover is announced. In the same way, rational investors will buy small acquirer firms when a takeover is announced (Kyei-Mensah, 2011). Overall, this research has significant policy implications for managers, investors and financial regulators. One major limitation of this study is the small sample size used; large sample size is encouraged. Further research is needed to report on different variants of the GARCH models exploring asymmetric models. Table A1 shows the descriptive statistics for the explanatory variables used in the four-factor CAPM (see equation (1)). The means of all the variables, i.e., (R m,t -R f,t ), SMB, HML and MOM are positive.
APPENDIX A. DESCRIPTIVE STATISTICS
The variance returns of all variables are typically positive. The HML has the smallest standard deviation meaning that it is not as variable relative to (R m,t -R f,t ) returns, which has the maximum standard deviation. All variables contain significant kurtosis and skewness, which implies that the observations are non-normally distributed. Notice that skewness is typically negative, whereas kurtosis is always positive. The presence of negative skewness is likely to lead to negative asymmetric effects, a feature that can be captured using the GJR-GARCH-M method. Both skewness and kurtosis in the data suggest volatility clustering, which will affect the coefficient estimates under the standard OLS method. The Jarque-Bera shows that the returns for (R m,t -R f,t ), SMB, HML and MOM are non-normally distributed and are significant. Overall, the data contain statistical properties that can be captured better by the GJR-GARCH-M method compared to the OLS method. 
